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Involvement of Antioxidant Systems in Heat-Shock-Induced 
Heat Tolerance in Maize Seedlings 


LI Zhong-Guang, GONG Ming 
( School of Life Sciences, Yunnan Normal University, Kunming 650092, China) 


Abstract: Heat-shock pretreatment at 42°C for 4 h and recovery at 26.5°C for 4 h greatly improved greatly survival per- 
centage of maize seedlings under high temperature stress . Heat-shock pretreatment and recovery at 26.5 °C for 4 h signifi- 
cantly enhanced the activities of antioxidant enzymes CAT, SOD, GR and APX and the levels of antioxidants ASA and GSH 
in maize seedlings . The seedlings with heat-shock retained higher activities of antioxidant enzymes and higher levels of an- 
tioxidants than that without heat-shock during heat stress and recovery, indicating that the increase of activities of antioxi- 
dant enzymes and levels of antioxidants is the physiological basis for the formation of heat tolerance induced by heat-shock 
in maize seedlings . 


Key words: Maize ( Zea mays) seedlings; Heat shock; Heat tolerance; Antioxidant enzymes; Antioxidants 


a GR Oe o E SETS BEES. EE go se a E] 
üuBuDngagbuBHd. e (SSODUOUOGUUUU (CUOU 
U œ). HOUU (#0), GOUT HOU (APX) DUOUUd «esp OOL 


(OH ) O00000 qos O00., ult K GTO: 0- TU ME 0E ASA) CUO 


UU 


HOHUUY.OUUUUUOY DNA ug «csmmuinpnpumuaupmulniglui 


(Inze and Montagu, 2002; Nover[] , 1989; Burke, O0. 00UUU0UUOUU ROS[] H H H BH E] E E] EF] LH] 
2001; Vranova [] , 2002a)[] OO [] O ROS {J O OO O O (Alscher [] , 1997; Mallick and Mohn, 











(39860007, 30460016) (2006C0030M ) (06Y117B) 
(2001 ) 

: Author for correspondence; E-mail: gongming @ public.km.yn.cn 

: 2006- 06-14, 2006- 09-18 

(1971- ) : ‘ E-mail: zhongguang .li @ 163. com; : 0871-5517394 


















































































































































































































































































































































































































































232 0 0 O0 O0 CHe 0 29 [] 


2000; Breusegem[] , 2001)[] DOU EH EH EH. EH EHE 
uuguuuuBuluilulli (Gong , 2001)[] 
O O (Gong , 1998a)[] O O (Bowen[] , 2002) 
uguguu.uiuuuitutuelultLutulutLtLudu 
uuauuuluuutuluttlulultLululutLtLudu 
uuauuuluuutluluttulultLtulutlLtLudu 
UUUU. UUUUUUUUUUUUUUUD 
uuuduuluultltlutltLlutu 


L ROEE 
1.1 [JU UBL 

UUUUUUU (Zzemas 0O00 3000 130 
UU. O 0.1% Heh UU 10mn[] , VUUU. OU 
26.5°C0 O00 12h, 0000 s00 0000000 
O (24cmx 16cm) 9, O0 26.5°CO 00000 60h00 
uuüagagdziueseiutleüutltLüutltlu 
1.2 DO (Heat soc, HS) [10 UU 

uggmgauaugacnnimmuauuutul 4h, 
000000 265° 0000 4h. DD D. (Non-HS) 
uggagmggumumuunug2ae5cnminmnul.ulu 
ugggagaggaggagaguuu 47cm 48*CD] D] D] LU 
uj iı7h000000000000 , O0 26.5°Qq] 12h0 O 
UUUUUUUUUUU 84, VDUUUUUUUUUO 
UUHUUUUUUUUUUUUUUUUUUUUUUO 
1.3 QDOUOGUUUUDUUUO 

000000 Oh QO0)04hO OO 4h) 48°C] 
UUU 17h00 000000 4houUUUUUUO 
UU 905g, VUUUUUUUUUUUUO (202) D 
uguagagmadumusuaguiuun (GPXOUUU UU 
O0 CAMNOUUOUUUUDUUU APXYOUUUUUO 
O0 (SD)UUOUUUUUU (CR) OU SUUUUUOD 
a Bf (2003) a EE BE EDS 
(ASA)/J HL UH B] (aA) DD dd (GSH) 
7D HU d UO UO D] (cssc) [1 

UUHUUUUUUU 3U.U00UU0U00 2000 
00. EE) OEE EE ELE SE a EET EE LED HESET EIL] 
GSH[] GSSG[] GRU O OU UU (NBNU UU UO UH EU. EU 
(DINB) O [] O Sigma[] B . (1 U HH B U UD] U UI D] U 


2 [Il 
2l PU IBI gg 

EO HE60 BE G E BD DUET LED; RE 
EDITED Bs ES HEISE EHI P BEJ STU] 
FAUT WUUUUUUUUY 3000 130 


HOOOOO 47°C 48C nn BO D B UD 
HHU,UUUYUUUEUUUUUUUYO 3 
HELLE a DELE BOO HET] 
HE LUBET 35H DET Hose: BEDS ERE BEOHE E 
CENTO IE- e 
OU 130 


üt "n i : 
l =- {hing Mo. d 


B 40 f anii 

: AE j 

zo J0 Yj z 7 
MLZ f 





Heat stress (31 































































































" P«0.01, 













































































Fig.1 Effect of heat-shock on heat tolerance in maize seedlings 
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